Two new species of Paratelmatobius are described from the Atlantic Forest of Sio Paulo State, southeastern Brazil. The vocalization, tadpole, and natural history of one new species are described. Natural history observations of P poecilogaster are reported, including the description of a specialized reproductive mode. Diagnoses, measurements, figures, color in life, and distributional data for the species of Paratelmatobius are provided. Duas novas especies de Paratelmatobius sio descritas da Mata Atlantica do Estado de Sao Paulo, Sudeste do Brasil. As vocaliza6ces, o girino e a hist6ria natural de uma das especies novas sio descritos. Sio apresentadas observac6es sobre a hist6ria natural de P. poecilogaster, incluindo a descricio de um modo reprodutivo especializado. Sao apresentadas diagnoses, medidas, figuras, coloracao em vida e dados de distribuicao para as especies de Paratelmatobius.
Diagnosis and comparison with other species.-A small species of the genus Paratelmatobius (males 17.0-17.9 mm SVL) characterized by: snout not flat; snout rounded in lateral view; tympanum visible; vocal slits present; absence of tubercles on the upper eyelid; weakly developed tubercle at base of mandible; dorsolateral fold weakly developed; fingers free, not fringed; nuptial pad with spicules on first finger; first finger longer than second; tip of third finger pointed; foot fringed, not webbed; tips of the toes not dilated; inner surface of the first toe not fringed; flanks rugose; in life ventral surfaces blotched with orange; in preservative, the blotches fade to cream.
Paratelmatobius cardosoi differs from P gaigeae by its less flat snout, tympanum visible ( Fig. 2A) , absence of tarsal ridge, absence of tubercle on the upper eyelid, dorsolateral fold weakly developed (well developed in P gaigeae), fingers not fringed (fringed in P gaigeae; Cochran, 1955) , in life belly with orange blotches (red in P. gaigeae; Fig. 1B ). The new species differs from P lutzii by its smaller size (in P lutzii males and females 19.2-23.3 mm SVL; x = 21.1, SD = 1.28, n = 14), tympanum visible ( Fig. 2A-B) , flanks rugose, head not flat, vocal slits present (absent in P lutzii), dorsolateral fold weakly developed (well developed in P lutzii), in males nuptial pad with spicules (in P lutzii nuptial pad without spicules), second finger shorter than first (in P. lutzii second finger longer than first; Fig. 3A-B) , tip of the third finger pointed (rounded in P lutzii), toes fringed (webbed in P. lutzii; Fig.  4A-B) , inner surface of the first toe not fringed (webbed in P. lutzii), in life belly blotched with orange (ventral surfaces black with white and red stains in P lutzii; Fig. 1C ). From P mantiqueira, P cardosoi differs in its larger size (in P mantiqueira males are 14.4-16.7 mm SVL; t = 4.42, P = 0.001), tympanum smaller (in males, P cardosoi TD/ED 0.47-0.82; in P mantiqueira 0.73-1.2), dorsolateral fold weakly developed (moderately developed in P mantiqueira); tip of the third finger pointed (rounded in P mantiqueira; Fig. 3A ,C), a weakly developed tubercle on base of mandible (well developed in P mantiqueira). From P poecilogaster, P cardosoi is distinguished by its smaller size (in P poecilogaster males are 20.0-26.6 mm SVL; Giaretta and Castanho, 1990), tympanum visible ( Fig. 2A,D) , absence of a small round tubercle on the edge of the upper eyelid (present in P poecilogaster), dorsolateral fold weakly developed (well developed in P. poecilogaster), first finger longer than second (first finger shorter than second in P poecilogaster; Fig. 3A,D) , toe tips not dilated (dilated in P poecilogaster), tip of the third finger pointed (rounded in P poecilogaster), inner surface of the first toe not fringed (fringed in P poecilogaster; Fig. 4A,D) , flanks rugged, in life belly blotched with orange (ventral surfaces orange and red with black and white blotches in P poecilogaster; Fig. 1A,D) .
Description of holotype.-Body robust (Fig. 1A) ; head wider than long; snout rounded in dorsal and lateral views (Fig. 2A) ; eyes large, protuberant; nostrils slightly protuberant, dorsolateral; canthus rostralis weakly distinct, loreal region concave; tympanum weakly visible, mediumsized, diameter about half of eye diameter; supratympanic fold weakly developed; dorsolateral fold weakly developed from behind eye to middle of body; weakly developed tubercle on the base of the mandible; a single, small toothlike process in front of lower jaw, with socket in between premaxillae; numerous teeth on maxilla; vomerine teeth in two small series, weakly distinct, between and behind choanae; choanae small, oval; tongue medium-sized; vocal slits present; pectoral fold present. Forelimbs robust; fingers short, robust; prepollex absent; finger lengths II<I<IV<III; tips of first, second, and fourth fingers rounded, third finger with pointed tip (Fig. 3A) ; fingers not webbed nor fringed; thumb very robust, with a large brown three metacarpal tubercles, outer larger and spinous pad covering most of inner and dorsal nearly oval, inner elliptical, and medial nearly surfaces; large subarticular tubercle, nearly tri-trapezoid. Legs moderately slender; toes short, angular on the first finger; rounded basal tu-robust; toe tips nearly rounded; toe lengths bercles on second, third, and fourth fingers; I<II<V<III<IV; toes not webbed; toe sides with developed fringes, fringes joined at the base; preaxil surface of first toe not fringed;'subarticular tubercles single, round, and weakly developed; foot with a large elliptical inner metatarsal tubercle and a small protruding round outer metatarsal tubercle (Fig. 4A ). Belly and dorsal skin texture nearly smooth; ventral surfaces of legs and sides of body rugose.
Color in life.-Dorsum pale gray; dorsal spots, bars, and stripes black; yellow vertebral line; external margin of mandibulae, near articulation with maxillae, with two orange spots; venter gray; throat and ventral surface of thighs gray with yellow dots; belly with large orange spots of irregular shape; large orange spot ventrally, between arm and forearm (Fig. 1A) . triangular interocular spot; dark rectangular spot on scapular region; whitish vertebral line from rectangular spot to vent; three dark blotches on upper lip (Fig. 2A) . From P mantiqueira, P gaigeae differs by snout flat (not flat in P mantiqueira), tympanum indistinct (distinct in P mantiqueira), belly with uniform color with white dots on the borders (belly with large cream blotches in P mantiqueira; Figs. 1B, 6). From P poecilogaster, P gaigeae is distinguished by first and second fingers of similar size (second finger longer than first in P poecilogaster; Fig. 3D ), toe Cochran (1938 Cochran ( ,1955 . These two specimens, originally in USNM (see Cochran, 1938 Cochran, , 1955 Cochran, , 1961 Paratelmatobius lutzii is distinguished from P mantiqueira by its larger size (in P mantiqueira males and females 14.4-19.3 mm SVL), flat snout (not flat in P mantiqueira), tympanum indistinct (distinct in P. mantiqueira; Fig. 2B-C) , absence of a tubercle at base of mandible (present in P mantiqueira), vocal slits absent in males (present in P. mantiqueira), absence of tubercles on upper eyelid (present in P. mantiqueira), nuptial pad without spicules (with spicules in P. mantiqueira; Fig. 3B-C) , foot webbed (fringed in P mantiqueira; Fig. 4B-C) . Paratelmatobius lutzii differs from P poecilogaster by the absence of the tubercle on the upper eyelid (present in P poecilogaster), foot webbed (fringed in P poecilogaster; Fig. 4B,D) , nuptial pad without spicules (with spicules in P poecilogaster), tips of the toes not dilated (dilated in P. poecilogaster), in life, ventral surfaces black with white and red stains (ventral surfaces orange and red with black and white blotches in P. poecilogaster; Fig. 1C,D) . For comparison with P cardosoi and P gaigeae, see above.
Color in life.-The following description is based on the water color plate of the holotype (Fig.  1C) 1.43, 1.3-1.7, 0.13 (1.72, 1.4-2.3,  0.28); IND 1.9, 1.9-1.9, 0.0 (1.9, 1.4-2.0, 0.21);  THL 9.3, 8.4-10.2, 0.65 (9.3, 8.5-9.9, 0.41); TBL  9.6, 9.3-10.1, 0.36 (9.8, 9.3-10.6, 0.43); FL  11.48, 10.5-12.2, 0.65 (11.6, 10.9-11.9, 0.42 Distribution.-Paratelmatobius lutzii is known only from the type locality at Alto do Itatiaia, in the Serra da Mantiqueira, State of Minas Gerais, Atlantic Forest, southeastern Brazil (Fig. 5) .
Comments.-The type locality of P lutzii was visited seven times, but we never found specimens. Specimens have not been observed since 1978.
Paratelmatobius mantiqueira sp. nov. Figures 2C, 3C, 4C Paratelmatobius mantiqueira differs from P poecilogaster by its smaller size (males of P poecilogaster 19.8-20.3 mm SVL), snout not flat, tympanum distinct (indistinct in P poecilogaster; Fig.  2C-D) , vocal slits present in males (absent in P poecilogaster), first finger longer than second (first finger shorter than second in P poecilogaster; Fig. 3C-D) , tips of the toes slightly dilated (dilated in P poecilogaster; Fig. 4C-D) , inner surface of the first toe not fringed (fringed in P poecilogaster). For comparison with P cardosoi, P gaigeae, and P lutzii, see above.
Description of holotype.-Body robust (Fig. 6) ; head wider than long; snout rounded in dorsal and lateral views (Fig. 2C) ; eyes mediumsized, protuberant; nostrils slightly protuberant, dorsolateral; canthus rostralis weakly distinct, loreal region concave; tympanum visible, nearly round, large; tympanum diameter more than half eye diameter; supratympanic fold weakly developed; dorsolateral fold from the posterior corner of eye to inguinal region; a developed tubercle at base of mandible; a single, small toothlike process in front of lower jaw, with a socket between premaxillae; numerous teeth on maxilla; vomerine teeth in two small series, weakly distinct, between and behind choanae; choanae small, oval; tongue medium-sized; vocal slits present; vocal sac indistinct; pectoral fold present. Forelimbs robust; fingers short, robust; prepollex absent; finger lengths II<I<IV<III; tips of fingers rounded (Fig. 3C) ; fingers not webbed nor fringed; thumb very robust, with large brown spinous pad covering most of inner and dorsal surfaces; nearly round basal subarticular tubercles on second, third, and fourth fingers; two metacarpal tubercles, outer larger and nearly oval, inner nearly elliptical. Legs moderately slender; toes short, robust; toe tips nearly rounded; toe lengths I<II<V<III<IV; toes not webbed; toe sides with developed fringes, fringes joined at base; first toe with inner side not fringed; toes with weakly developed, rounded, basal subarticular tubercles; foot with a large, elliptical inner metatarsal tubercle and a small, protruding, round outer metatarsal tubercle (Fig. 4C) . Belly and dorsal skin texture nearly smooth; small tubercles on upper eyelid; ventral surfaces of legs and sides of body rugose.
Color of the holotype in preservative.-Dorsum brown; a dark rectangular spot on scapular region; two dark stripes on upper lip (Fig. 6) 1.15, 1.0-1.9, 0.16); ED 1.3, 0.9-1.5, 0.19  (1.45, 0.9-1.8, 0.32), IOD 2.20, 2.0-2.3, 0.14  (2.34, 2.1-2.9, 0.28), END 0.95, 0.8-1.1, 0.10  (0.94, 0.8-1.0, 0.31), IND 1.62, 1.4-1.9, 0.21  (1.74, 1.3-2.3, 0.31 Distribution.-This species is known only from the type locality in the Serra da Mantiqueira, Sao Paulo State, southeastern Brazil (Fig. 5) .
Etymology.-"Mantiqueira" is a Tupi indigenous name, here used as a noun in apposition. Serra da Mantiqueira is the name for the Brazilian mountain range where the new species was collected. Its meaning is "home of the rain" (amanty = rain; querd = home or a place for stopping overnight). Tadpole.-Larvae were obtained from eggs collected at the type locality in Paranapiacaba, Santo Andre, Sao Paulo State. The following description is based on a tadpole in developmental stage 37 (Gosner, 1960) . Total length 25.8 mm; body length 8.1 mm; body ovoid in dorsal view (Fig. 7A) , and depressed/globular in lateral view (Fig. 7B) ; nostrils nearer eyes than tip of snout; eyes small (0.7 mm), dorsolateral; spiracle small (0.6 mm), sinistral, its opening at posterior half of body; cloacal tube median, medium sized; tail lanceolate; dorsal fin higher than ventral.
Oral disc directed ventrally, bordered by three rows of small papillae on posterior labium; papillae absent on large area on anterior labium; tooth row formula 2(2)/3(1); jaw (Fig. 1D) . The vocalizations were described in Giaretta and Castanho (1990) .
Distribution.-This species is known from Boraceia, Sales6polis (see Heyer et al., 1990 , where this species was considered P. gaigeae) and from the type locality at Paranapiacaba, Santo Andre, Sao Paulo State. Both localities (Fig. 5) (Cochran) . Apparently P. poecilogaster is very similar to P. gaigeae. The two specimens of P. gaigeae studied by Cochran (1938 Cochran ( , 1955 Cochran ( , 1961 are not available for examination (see above); consequently we cannot evaluate the details from Cochran's (1955) description. Therefore, we prefer to consider P. gaigeae and P poecilogaster as two distinct species, mainly based on color of the venter in life. The type locality of P poecilogaster was visited three times; we found specimens only in a specific microhabitat (see Natural history) in a small area (approximately 80 m2) inside the forest.
DISCUSSION
In the diagnosis of the genus Paratelmatobius, Lynch (1971) cited the presence of the frontoparietal fontanelle and males with nuptial pads on the first two fingers. The four species herein examined (P. cardosoi, P. lutzii, P mantiqueira, and P. poecilogaster) have nuptial pads only on the first finger. The nuptial pad bears spicules in P. cardosoi, P mantiqueira, and P. poecilogaster. Lynch (1971) The genus Paratelmatobius is difficult to study because the species are usually rare, of limited distribution, and occur in small and specific microhabitats in the Atlantic Forest in the Serra do Mar and Serra da Mantiqueira. Three species (P cardosoi, P gaigeae, and P poecilogaster) are known from forests in the highlands of the Serra do Mar range and two (P lutzii and P mantiqueira) in the highlands of Serra da Man-tiqueira. Paratelmatobius gaigeae is only known from the two type specimens which cannot found; P. lutzii is known only from the type locality, from specimens that were common in a limited area of some square meters; P poecilogaster is known from an area of a few square meters at its type locality (pers. obs.), and in Boraceia apparently the situation is similar (Heyer et al., 1990) . Only P cardosoi has a more generalized distribution at the two localities from which it is known, occurring near small muddy ponds in forest, forest clearings, or forest edges. The four species of Paratelmatobius for which live specimens are known (P. cardosoi, P gaigeae, P lutzii, and P. poecilogaster) have bright and contrasting color patterns on the ventral surfaces. The function of this color pattern is not known, but possibly it constitutes a warning coloration (see Natural history of P cardosoi and P poecilogaster).
Two species groups can be recognized in the genus Paratelmatobius. The P cardosoi group contains P cardosoi and P. mantiqueira; this group is characterized by the presence of vocal slits, head not flat, dorsolateral fold not well developed, first finger longer than second, and inner side of the first toe not fringed or webbed. The P. lutzii group contains P lutzii, P poecilogaster, and probably P. gaigeae; this group is characterized by the absence of vocal slits, head flat, dorsolateral fold well developed, first finger not longer than second, and inner side of the first toe fringed or webbed. The Paraiba valley separates the two mountain ranges (Serra do Mar and Serra da Mantiqueira) where the species in the genus Paratelmatobius occur. In the P cardosoi group, this valley separates P cardosoi (in the Serra do Mar) from P. mantiqueira (in the Serra da Mantiqueira); in the P lutzii group, the valley separates P. lutzii (in the Serra da Mantiqueira) from P. gaigeae and P. poecilogaster (in the Serra do Mar).
The reproductive mode observed for P cardosoi is the most generalized: eggs and feeding tadpoles in ponds. However, P. poecilogaster has a specialized mode: terrestrial eggs on humid rocks near ponds and feeding tadpoles in ponds. Specialized reproductive modes similar to that observed for P. poecilogaster are known for phyllomedusine frogs (Lutz and Lutz, 1939) , ranid frogs (Alcala, 1962), and telmatobiine frogs (Formas, 1976) . Eggs placed on humid rocks are known for other Atlantic Forest leptodactylid frogs, such as Thoropa and Cycloramphus, but in these cases the tadpoles are semiterrestrial or fully terrestrial (Lutz, 1947 (Lutz, , 1948 ; pers. obs.).
Today, Paratelmatobius gaigeae, P lutzii, and P mantiqueira may be considered as missing species. The exact microhabitats of P gaigeae and P. mantiqueira are not known; however, the exact place of occurrence of P. lutzii is well known, and specimens have not been seen since 1978. The highly complex topography of the Atlantic Forest is composed of many different small microhabitats, repeated across the landscape in similar situations, and most Atlantic Forest species have always lived in small populations, in small fragmented habitats (Brown and Brown, 1992). Thus, the possibility exists that P gaigeae, P lutzii, and P mantiqueira have suffered local extinction and are still present in other suitable places of the Atlantic Forest. Reproductive specialization associated with specific microhabitats, as observed for P. poecilogaster, may explain the rarity and/or the local extinction of species of Paratelmatobius. Paratelmatobius cardosoi, which has the most generalized reproductive mode, is the most abundant species.
